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nPHCTEHO^HOE IIHIU,EBAPEHHE IIJIEPOl^EPKOH^A 
LIGULA INTESTINALIS 

0. H. ^aBbi^oB ii JI. H. KoceHKo 

Hhcthtyt rHflpo 6 HOJiorHH AH YCCP, KneB 

06Hapy>KeHHe aMHJia3ti b pacTBopax, copepjKaipnx jkhbhx njiepopepKonpoB 
jinryji, cnoco6HOH pacipemmTB KpaxMaji po rjnoK03n, a TaK>ne 3HawrejitHoe 
KOJinnecTBO ee b noBepxHOCTHOM cjioe KyTHKyjiH napa3HTa h jiHTepaTypHLie paH- 
Htie O HajIHHHH MHKpOBOpCHHOK Ha HHX CBHpeTejIBCTByiOT O CyipeCTBOBaHHH npn- 
CTeHOHHoro mnpeBapeHHH h bhcokoh npncnocoSjieHHOCTH njiepopepKonpoB k onpy- 
JKaiOipHM yCJIOBHHM o6HTaHHH. 

Ha pa3HLix CTapnax pa3BHTHH y napa3HT0B Ha6jnopaioTCH pa3JiHHHLie 
CnOCoSLI IIHTaHHH, KOTOpLie COOTBeTCTByiOT MeCTy HX oSHTaHHH H MOp(|)OJIO- 
THBeCKHM OCoSeHHOCTHM (MapKOB, 1946). 0 IIHTaHHH JieHTOHHLIX aepBeH 6 lijh> 
H3BecTH0, hto oho nponcxopHT 3 a caeT xo3HHHa OKOHHaTejiLHO pacipenjieH- 
hlimh hm, c noMom,Lio ero $epMeHTOB, nHin,eBLiMH MaTepnajiaMH, KOTopLie 
tojilko aScopSnpyioTCH noKpoBHLiMH TKaHHMH napa3HTa. 9 to npe^cTaBJieHHe r 
XOTH H HBJiaeTCH oSipenpHHHTLIM, npHBOpHT K CepLe3HLIM npOTHBOpeHHHM. 
B HaCTHOCTH, 3JieKTpOHHOMHKpOCKOnHHeCKHe HCCJiepOBaHHH, BCKpLIBHIHO 
cjio>khlih xapaKTep KyTHKyjiLi y pecTO a, noKa3ajin, hto noKpoBHLie TKaHH hx 
nrpaioT 6ojiee cjioaoiyio h aKTHBHyio pojil b hx miTaHHH, aeM tojilko a6cop6- 
pna pacipenjieHHLix xo3hhhom nnipeBLix BeipecTB (JIoraaeB, 1955; THMo$eeB r 
1964; Rothman, 1960; Threadgold, 1965; Charles a. Orr, 1968). 

HaJIHHHe CTpyKTyPHOTO CXOpCTBa Me>Kpy MHKpOBOpCHHKaMH (MHKpOTpH- 
xhhmh) Ha noBepxHOCTH Tejia jightohhlix nepBen h ipeTOHHOH KanMLi KHHiea- 
HHKa no3BOHOHHLix jkhbothlix coBepmeHHo H3MeHHioT npepcTaBJiemie 0 HH- 
TaHHH pecTop (,3,y6HHHHa, 1966). ,D,ajiee 6lijio ycTaHOBJieHo, hto BcacLiBaHne 
mrraTejiLHLix npopyKTOB y hhx nponcxopHT aepe 3 mhkpobopchhkh (Lumsden. 
1966; Rothman, 1968). 

Elijio noKa3aHo, hto y njiepopepKonpoB jieHTepoB h HenoTopbix nojiOBO- 
3pejiLix pecTop, copep>KaipHxcH b cojicboh cpepe c poSaBjiemieM nHTaTejiLHLix 
BeipecTB, ypjiHHaeTCH hx cpon >kh3hh in vitro. 9to pajio ocHOBaHne (Kpotob, 
1961, 1969; ^y6HHHHa, 1966) npepnojioamTL, hto nHTaHne JieHTommx aepBen 
He HBJiaeTca epHHCTBeHHLiM nyTeM 3a caeT pacipenJieHHLix xo3hhhom nnipeBLix 
Bem,ecTB, hto Hapapy c 3thm, no-BnpHMOMy, y hhx cyipecTByeT npncTeHOHHoe 
(KOHTaKTHoe) nnipeBapeHne, aHaJiornaHO ho3Bohohhlim >khbothlim (YrojieB, 

1960). 

MATEPHAJI H METOfl 

9KcnepHMeHTLi npoBopHJiHCL Ha njiepopepKonpax jinryji ( Ligula intesti - 
nalis •), H3BjieaeHHLix H3 SpionmoH nojiocTH ecTecTBeHHo 3apameHHLix napno- 
blix pli6 (njiOTBa, Jieip). Blijio npoBepeHO HecnojiLKO cepHH 3KcnepHMeHTOB. 

B nepBOH cepHH ohlitob nccjiepoBajiH rnppojiH3 KpaxMaJia b npHcyTCTBHH 
hoiblix nJiepopepKonpoB jinryji. HcmiTyeMLie JinryjiLi noMeipajiHCL b 20 mji 
0.1% KpaxMaJia. Hajinane rjiioK03Li b pe3yjiLTaTe pacipenJieHHH KpaxMaJia 
OnpepeJIHJIOCL (|)epMeHTaTHBHLIM (rJII0K0300KCHpa3HLIM) MeTOpOM C npHMe- 
HeHneM KpHCTajuinaecKoro reMorjio6mia KpynHoro poraToro CKOTa — BMecTo 
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npenapaTa nepoKCH,n;a3Li (no HHCTpynijHH HHCTHTyTa 6 hoxhmhh AH YCCP). 
O npncyTCTBHH rjiioK03Bi cy,n;HJin no B03HHKHOBeHnio KpacHo-BHumeBon 
onpacKH b nccjie^yeMoii cpe,n;e. 

Bo BTopon cepnn ohbitob onpe^ejieHne aMHJiojiHTnnecKon aKTHBHOCTn npo- 
bo^hjih b pacTBopax, co,n;ep}Kain,Hx jkhblix njiepopepKOHftOB jinryji. BbiSpaH- 
hbix njiepopepKon^OB npoMBiBajin bo,o;oh h BBmep>KHBajiH npn onpe^ejieHHon 
TeMnepaType b ftHcraJuinpoBamioH Bo,o;e b Sioncax b Tenemie 12 nac. Go^ep- 
>KHMoe 6 iokc cjiHBajin 3aTeM b H3MepnTejiBHBie npoSnpKH n nccjie^oBajin Ha 
Hajinnne n aKTHBHOCTB aMHJia3Bi. Bo Bcex onBiTax KOJinnecTBo pacTBopa c Ha- 
XO^nn],HMHCH JKHBBIMH Hapa3HTaMH B KajKftOH HpoSe COCTaBJIHJIO 10 MJI. Ak- 
thbhoctb aMHJia3Bi BBipa>KajiacB KOJinnecTBOM Mr npaxMajia, pacipenjieHHoro 
Ba MHHyTy 1 mji nccjie^yeMoro pacTBopa, coAepjKaBinero njiepopepKOHAa, 
b nepecwre Ha 1 r >KHBoro Beca. 

B TpeTnen cepnn ohbitob aMHJiojiHTHHecKan aKTHBHOCTB onpe,n;ejiHJiacB 
b roMoreHaTax nonpoBHoro cjioh h b tkbhhx Tejia njiepopepKOHAOB jinryji. 
IloKpoBHBiH cjioh nojiynajin cjie^yioipnM o6pa30M. JKnBan jmryjia, .hjihhoh 
20—25 cm, pacnpaBjmJiacB Ha CTeKJie n no,a;cyiHHBajiacB b Tone B03,n;yxa npn 
TeMnepaType 25° b TeneHne 12 nac. Cjierna npocymeHHaH TannM o6pa30M jih- 
ryjia 3aTeM noMenjajiacB b ftHcrajumpoBamiyio Bo,n;y. Hepe3 60 mhh. nponcxo- 
^hjio ee HaSyxaHne n hokpobhbih cjioh, ho^oSho nexjiy, jierno OT^ejinjicn ot 
T ejia napa3HTa. Ilocjie nero totobhjihcb npoSbi (roMoreHaT n3 nonpoBHoro cjioh 
h Tejia jinryjiBi). IIokpobhbih cjioh h Tejio jinryjiBi H3MejiBnajincB HonompaMn 
b $ap$opoBoii CTynne. HaBecna b 1 r CBipoii TKaHn roMoreHe3npoBajiacB 
b 10 mji ftHCTHJiJinpoBaHHon bo^bi b CTeKJiHHHOM roMoreHe3aTope b TeneHne 
10 mhh. npn KOMHaTHOH TeMnepaType. Akthbhoctb aMHJia3Bi BBipajnaJiacB 
KOJinnecTBOM Mr KpaxMaJia, pacin,enjieHHoro 3a MHHyTy 1 mji nccjie^yeMoro 
pacTBopa Ha 1 r roMoreHaTa njiepopepnoH^a. 

Akthbhoctb ^epMerna onpe^ejinjin MHKpo-3Kcnpecc mcto^om (AcaTnaHH, 

1969). AMHJiojiHTHnecKyio aKTHBHocTB paccHHTBiBajiH no $opMyjie: A aM# — 

T%e A — aKTHBHocTB aMHJia3Bi b e^mnipax, a — KOJinnecTBo KpaxMajia, pac- 
m,enHBHierocH b npo6e 3a 15 mhh. $epMeHTaTHBHoro rnji;pojiH3a, b — pa3Be- 
^eHne HCCjie^yeMoro pacTBopa. 

KojiHnecTBeHHoe onpe^ejieHne aMHJiojiHTHnecKOH aKTHBHOCTn h tjiioko3bi 
npoBo^HJiH Ha $OTOKOJiopHMeTpe (CD3K-56). Bcero 6 bijio npoBe^eHO 120 onpe- 
^ejieHHH. Pe3yjiBTaTBi no^BeprHyTBi CTaTHCTnnecKOH o6pa6oTKe. 


PE3YJIBTATBI HCCJIEflOBAHHH 


T a 6 ji n h; a 1 

H 3 MeHeHHe BpeMeHH rHjjpojiH 3 a KpaxMajia b 
npncyTCTBHH njicpopepKOH^OB Ligulci 
B 3 aBHCHMOCTH OT CTO KOHH,eHTpaU,HH 


y>ne b npe^BapHTejiBHBix ohbitbx ho xo,o;y nccjie^oBaHHH HaMH o6Hapy>KeHBi 
4>aKTBi, CBH^eTejiBCTByiomHe o tom, hto b npncyTCTBHH jkhblix njiepopepKOH- 
,h;ob jinryji nponcxo^HT thapojih 3 KpaxMajia. 

H3 Ta6jl. 1 BHftHO, HTO CKO- 
Poctb pacin,enjieHHH KpaxMajia 
b pacTBopax, co,n;ep>Kain,Hx >kh- 
BBIX rejIBMHHTOB, 3HaHHTejIBHO 

yBejiHHHBaeTcn c HOHHJKeHneM 

KOHpeHTpapHH. 

Th^pojih 3 KpaxMajia chh- 
T8JIH OKOHHeHHLIM, KOT^a paCT- 
Bop C HaXO^HHJHMHCH HJiepO- 
pepKOH,n;aMH oSecpBeHHBajicn 
h no# (peaKTHB Jliorojin) nepe- 
CTaBaji jjaBaTB H3MeHeHne ok- 
pacKH HCHLiTyeMOH cpe^Li npn 
,n;o6aBjieHHH ero b TeneHne nep- 
BLIX 10 cen. BaJKHO OTMeTHTB, 
hto oSecpBenHBaHHe pacTBopa nponcxo^HJio b nepByio onepe^B Henocpe^CT- 
BeHHO Bonpyr jkhboh JinryjiBi, 3aTeM oho nocTeneHHO pacnpocTpaHHJiocB Ha 
Been cocy#. 


HhCJIO OnbITOB 

KOHIjeHTpailiHH 

KpaxMajia 

BpeMH pacmenjieHHH 
KpaxMajia (b mhh. 
Ha 1 r HtHBoro Beca 
rejibMHHTa) 

3 

0.001 

260 + 12.3 

4 

0.01 

365+5.0 

4 

0.1 

520+8.5 
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Kan noKa3ajm Hams ohbitbi, b pacTBope KpaxMajia, co^ep>Karn;eM >khbbix 
T ejiBMHHTOB, b TeneHne 20 nac. oSHapyaseHO npncyTCTBHe rjii0K03Bi (b cpe,n;- 
HeM 1.7+0.15 Mr% Ha 1 r >KHBoro Beca napa3HTa, cm. pncyHOK). 

IIOJiyHeHHBIH $aKT H03B0JIHJI npeftnoJioamTB, hto HJiepoiiepKOHftBi Jisryji 
Moryr BBi^ejiHTB aMHJia3y, cnoco6Hyio npoH3BecTH rH,n;pojiH3 KpaxMajia ,n;o 
rJIIOK03BI, H6o npH OTCyTCTBHH reJIBMHH- 
tob b kohtpojibhbix npo6ax He Ha6jno,n;a- 
JIOCB HOHBJieHHe KpaCHO-BHHIHeBOH OK- 
paCKH. 

B ftajiBHeimnix OHBiTax y Bcex nccjie- 
ftOBamiBix HJiepon;epKOH^;oB y^ajiocB 06- 
Hapy>KHTB BBmejieHne aMHJia3Bi b onpy- 
jKaiomyio hx cpe,n;y. OepMeHTaraBHaa 
aKTHBHocTB pa3HBix no Becy jinryji 0Ka- 
3ajiacB BecBMa pa3JiHHHOH. Mojio,n;Bie rejiB- 
MHHTBI (Bee OT 0.5 £0 10 t) BBI^eJIHIOT B 
HecKOJiBKO pa3 SojiBHie aMHJia3Bi, ae m 
B 3pocjiBie oco6h (Bee ot 10 ,n;o 20 r). Ta- 
Koe pa3JiHHne Haxo^HTca b hojihom co- 
OTBeTCTBHH C KOJIHHeCTBOM aMHJia3BI B TO- 
MoreHaTax mojio^bix h B3pocjiBix no Becy 
jinryji. B Ta6a. 2 HOKa3aHBi pe3yjiBTaTBi 
KOJiHaecTBeHHoro onpe^ejieHHa aKTHBHOCTH aMHJia3Bi HJiepoijepKOHftOB, BBi^ep- 
>KHBaBHiHxca b ftHCTHJijmpoBaHHOH Bo^e b TeneHne 12 aac. npn KOMHaraoH 
TeMnepaType. 

Pa3HHH;a Mea^y KOJinaecTBOM BBi^ejiaeMOH aMHJia3Bi y mojio^bix h B3pocjiBix 
HO Becy 2KHBBIX TejiBMHHTOB H B HX TOMOreHaTaX CTaTHCTHaeCKH ^OCTOBepHa 
h cooTBeTCTBeHHO paBHa (£=6, t=8). 

IIpHMeHHB BBIHieOHHCaHHBIH CHOCo6 pa3,0;eJieHHH HOKpOBHOrO CJIOH KyTH- 
KyjiBi ot Teaa naepoi^epKOH^a, HaM y^aaocn HOKa3aTB pa3HHn;y b hx aMHJio- 



Co^ep>KaHHe rjiioK03H (b Mr%) 
b 1 mji 0.1% pacTBOpa KpaxMajia b npn- 
cyTCTBHH njiepon,epKOH,n;oB Ligula , 

pa3HHX no Becy. 


T a 6 ji n n; a 2 

Jl3MeHeHHe aKTHBHOCTH aMHJia3bi njiepoaepKOH^oB Ligula b 3aBHCHMOCTH ot hx Beca 


Bee 

Bo3paeT 

Hhcjio 

OnbITOB 

AMHJIOJIHTHHeCKaH aKTHB- 
hoctb (b eA./Mji) HccjieAye- 
Moro pacTBopa 

1 r >KHBoro rejiBMHHTa 

Mojio^He 

15 

0.0087+0.0001 


B3pocjiHe 

15 

0.0023+0.0001 

1 r roMoreHaTa rejiBMHHTa 

Mojio^He 

10 

0.1056+0.0005 


B3pocjiHe 

10 

0.0218+0.001 


JIHTHaeCKOH aKTHBHOCTH. TaK, aMHJIOJIHTHaeCKaa aKTHBHOCTB HOKpOBHBIX 

caoeB rejiBMHHTa b cpe^HeM cocTaBjiajia 0.1019+0.011 e%. H3 10 ohbitob, Tor^a 
Kan aMHJiojiHTHaecKaa aKTHBHocTB Teaa — 0.0069+0.001. IIpeBajinpyiomHe 

HHCJIOBBie 3HaaeHHH CBH^eTejIBCTByiOT O 3HaHHTejIBHOM CO,H;ep>KaHHH aMHJia3BI 
b noapoBHOM caoe jinryji; MaTeMaTHaecnaa o6pa6oTKa MaTepnajia HOKa3aJia 
HX ftOCTOBepHOCTB (£=9). 

OBCYHCAEHHE 


Pe3yjiBTaTBi npoBe^eHHBix OKcnepHMeHTOB b ortpe^ejieHHon Mepe Haxo^HT 
HO^TBep^K^eHHa B HCCJie^OBaHHHX HO KyJILTHBHpOBaHHIO H COftepamHHK) JieH- 
tohhbix aepBen b cojicbbix pacTBopax c £o6aBjieHHeM HHTaTejiBHBix Bein;ecTB 
(CBIBOpOTKa KpOBH. MHCO-neHTOHHBIH H pBl6HBIH 6yjIBOHBI C TJII0K030H) (Map- 

kob, 1940, 1958; ^aBBmoB, 1970; Smyth, 1946, 1947). B onBiTax aBTopBi ycTa- 
hobhjih, hto ,n;o6aBjieHHe 9 thx Bein;ecTB b coaeByio cpe,n;y, coftepamrnyio.napa- 
3HTHaecKHx aepBen, oSycjioBjiHBaeT MaKCHMajiBHyio npoftOJiaurrejiBHOCTB 
>KH3HH HX B HCKyCCTBCHHBIX yCJIOBHHX. 
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OftHapy^Kemie aMHJia3Li b pacTBopax, coAep^KaipHx hoiblix njjepopepKOH- 
AOB jinryji, choco6hoh pacmpnjiHTB KpaxMaJi ao rjiioK03Bi, a TaiOKe 3HanH- 
TeJiBHoe KOJinnecTBo ee b noBepxHocTHOM cnoe KyTHKyjiLi napa3HTa h jih- 
TepaTypHLie ,n;aHHLie 0 HaJIHHHH MHKpOBOpCHHOK CBHAeTeJIBCTByiOT 0 cy¬ 
me CTB OB aHHH y hhx npncTeHOBHoro nmnpBapeHHH. Heo6xoAHMo otmcthtb, 
hto Ha co,n;ep>KaHHe HenoTopBix $epMeHTOB (npoTea3, aMHJia3) b Tejie pecTcm 
y Ka3LiBaJin A6eprajiBpeH h BanHjiaHp (h 3 3eHKeBHna). 

B pe3yjiBTaTe pacmpnJieHHH KpaxMajia b npncyTCTBHH huibbix nnepopep- 
kohpob jinryji o6pa3yiomaHCH rjiioK03a, no-BnpHMOMy, MOH^eT pn^yHpHpo- 
BaTB b Tejio nepBH Kan xoporno pacTBopnMoe nHTaTejiBHoe BempCTBo, Tan Kan 
rnnpoKO H3BecTHo, BTo ohh ynoTpe6jiHioT b ochobhom TOJiBKO MOHoeaxapa — 
rjiioK03y, raJiaKT03y (MapKOB, 1958; Kpotob, 1969). 

AHaJiH3 nojiyHeHHLix paHHBix no3BOJiaeT 3aKJiioHHTB, hto y jinryji Monger 
cymecTBOBaTL ponojiHHTejiBHBin hctohhhk HHTaHHH, nojiyaaeMoro 3a cneT 
co6cTBeHHBix $epMeHTOB, choco6hbix yaacTBOBaTB b pacmpnjieHHH miTaTejiB- 
hbix BemecTB xo3HHHa. HaniH bbibo^bi corjiacyioTCH c npepnojiojKeHneM Yro- 
jieBa (I960), hto y Tex npepcTaBHTejien npocTeimrax, KOTopBie CTajin npncno- 
ca6jiHBaTBca k napa3HTHaecKOMy o6pa3y >kh3hh, rHApojiHTHuecKHe $epMeHTBi, 
BBipe JIHHCB, HaXOftHJIH HOAXOAHIRHe Cy6cTpaTBI. IIpopyKTBI, B03HHKaK)in;He 
npn peHCTBHH 3THX (|)epM6HTOB BHe KJieTKH, CTaHOBHJIHCB pOnOJIHHTejIBHBIM 
HCTOHHHKOM HHTaHHH. 

Mbi CHHTaeM, hto npHcyTCTBHe MexaHH3MOB, o6ecneHHBaion],Hx pacmpnjie- 
Hne h ycBoeHne hhid,! 3a cneT $epMeHTOB xo3HHHa h co6cTBeHHBix $epMeHTOB, 
o6ycjioBjiHBaeT BBicoKyio npHcnoco6jieHHOCTB rejiBMHHTOB k OKpy^KaioinmM 
ycjioBHHM cymecTBOBaHHH. Bo3mohoio, hto 3a caeT ponojiHHTejiBHoro hctoh- 
HHKa HHTaHHH BO MHOTO pa3 ypJIHHHeTCH, HHTCHCH(|)HItHpy6TCH 2KH3HB Hapa- 
3HTa. 3 to 03HaaaeT npe>Kpe Bcero, hto Bpep, kotopbih napa3HTBi MoryT npHHO- 
chtb b npopecce CBoero HHTaHHH, pojin^eH 3aBnceTB ot $H3HOJiorHHecKoro 
coctohhhh xo3HHHa. IIpHCTeHOHHoe nmnpBapeHHe y HJiepopepKonpoB jinryji, 
BepOHTHO, OpHa H3 MH0T006pa3HBIX $OpM HpHCHOCo6jieHHH K HHTaHHH), KOTO- 
pan BBipaSoTajiacB b npopecce 3 bojhoh;hh napa3HTH3Ma. 
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MEMBRANE DIGESTION 

OF PLEROCERCOIDS OF LIGULA INTESTINALIS 
0. N. Davydov and L. Ja. Kosenko 
SUMMARY 

The finding of amylase in solutions containing alive plerocercoids of Ligula intesti¬ 
nalis capable of splitting starch to glucose, a considerable quantity of amylase in the sur¬ 
face layer of the parasite’s cuticle and literary data on the presence of microvilli suggest 
the existence of membrane (contact) digestion in these helminths. 

The analysis of results obtained indicates that plerocercoids of L. intestinalis have 
apparently an additional source of feeding on account of the activity of their own ferments 
which split intensively the food of the host. 

Membrane digestion of L. intestinalis is likely to be one of numerous forms of adapta¬ 
tion to feeding which arose within the evolution of parasitism. 



